Searching PA J 



http://www1. ipdi. jpo. go. jp/PA1/resu It/deta i I/ma in/wAAAa00465DA408132277P1. htm 



PATENT ABSTRACTS OF JAPAN 





(1 l)Publication number : 






(43)Date of publication of application : 


28.05.1996 


(51)Int.CI. 




B23K 35/26 




(2 1) Application number : 


06-269023 


(71) Applicant: 


ISHIKAWA KINZOKU KK 


(22)Date of filing : 


01.11.1994 


(72)Inventor : 


MATSUMOTO TOSfflO 
MURAOKA NAOKI 
MASUDA TOSraVUKI 
OMOTO TA KAHIKO 
OZAKIJINICHT 



(54) LEADLESS SOLDER 

(57)Abstract: 

PURPOSE: To obtain leadless solder having good wetting and mechanical chiiracteristics by specifying the compsn. of solder, 
thereby lowering its melting temp. 

CONSTITUTION: This leadless solder consists of a compsn. consisting of 1 .0 to 3.0wt.% Ag, 0.5 to 2.0wt.% Cu, 1 .0 to 10.0% 
Bi and all of the balance or the gi eater part Sn. The fmer structures are formed and the mechanical strength is fiirther improved 
by adding Cu to the essential component Sn added with Ag. The melting temp, is lowered and the tliermal damage of parts and 
printed circuit boards is prevented by adding Bi to the essential component Sn added with Ag and Cu. As a result, the melting 
temp, is approximated as far as possible to the m.p. of Sn-Pb eutectic solder and the leadless solder having excellent wetting and 
mechanical characteristics is obtd. 
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♦ NOTICES ♦ 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be ti anslated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Composition of solder is all or its unleaded solder which becomes since most of 1 .0 - 3.0 % of the weight of Ag, 0.5 - 
2.0 % of the weight of Cus, 1 .0 - 1 0.0 % of the weight of Bis, and Sn remainder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of tlie Invention] 
[0001] 

[Field of the Invention] Since this invention mounts a small chip and semiconductor p^irts with a sufficient precision on the circu it 

board of electronic equipment or an electn cal machmery device, it relates to the unleaded solder mainly used. 

[0002] 

Pescription of the Prior Art] As for the conventional solder, lead is used so much. It will become an environmental problem if it 
is left, without processing strong toxic lead when the substrate which used such solder is discarded. For this reason, the 
development of the solder which contained lead, without using lead, and the unleaded solder which has an equivalent property is 
hurried. 

[0003] As conventional unleaded solder, there are the thing of the composition shown in Table 1 , i.e.. tlie thing of an Sn-Ag alloy 
system, (the conventional example 1 ), a thing (the conventional example 2) of an Sn-Zn alloy system, and a thing (the 
conventional example 3) of an Sn-Sb alloy system. 
[0004] 
[Table 1] 
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[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional example 1 (Sn-Ag alloy sj^stem), the melting point may 
become high with 221 degrees C, and soldering parts or a printed circuit board may be damaged. Moreover, the conventional 
example 2 (Sn-Zn alloy system) has a problem in soldering in the atmospheric air, in order tliat Zn may tend to receive 
oxidization, and it is veiy bad. [ of a wettability ] Moreover, the conventional example 3 (Sn-Sb alloy system) has the melting 
point as high as 240 degrees C, and a wettability is not good, either, and troubles, like Sb has some toxicity are still unsolved until 
now. 

[0006] As everyone knows, these alloys also have a fault, such as not having sufficient creep resistance in the application as 
which a high order fonuer stability is required, while it has high ductility, and the product which improved them is demanded. 
[0007] 

[Means for Solving the Problem] In order that the unleaded solder of this invention may solve the above-mentioned technical 
probrem, since most, tlie composition is characteri zed by all of 1 .0 - 3.0 % of the weight of Ag, 0.5- 2.0 % of the weight of Cus, 
1.0 - 1 0.0 % of the weight of Bis, ^m d Sn re mamdei^ or its thmg [ becoming ]. 
"1T5DU8] 

[Function] Since this invention has the above-mentioned configuration, it perfonns the following operations. 
[0009] Although it is effective in imj^roving a mechanical property while melting temperature is reduced by adding Ag to 
principal component Sn, 1 .0 or less % of the weight of Ag additions of the effect is inadequate, and even if it adds 3.0% of the 
weight or more on the otlier hand, the effect is disadvantageous also at the point tliat become cost quantity few and liquidus-line 
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temperature becomes high. 

[0010] By adding Cu to what added Ag to principal component Sn, detailed-ization of an organization is measured and a 
mechanical strength is improved fiirther. In the addition with less Cu than 0.5 % of the weight, if there are few the effects and 2.0 
% of the weight is exceeded, liquidus-line temperature will rise abruptly and they will do thennal trauma to parts or a printed 
circuit board. 

[001 1] By adding Bi to what added Ag and Cu to principal component Sn, melting temperature is lowered and thermal trauma of 
parts or a printed circuit board is prevented. With 1 .0 or less % of the weight of Bi additions, there are few the effects, at 10.0 % 
of the weight or more, a ciystal makes it big and rough and a mechanical strengtli falls easily. 

[0012] this invention can offer the unleaded solder excellent in the wettability and tlie mechanical property while Sn-Pb can bring 
melting temperature close to the melting point (183 degrees C) of phase solder as much as possible by setting Sn, Ag, Cu, and Bi 
as the above-mentioned domain. 
[0013] 

[Example] As the example 1 - an example 3, the unleaded solder of the composition shown in Table 2 was manufactured. And the 
melting temperature and wettability were evaluated. 
[0014] 
[Table 2] 
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[0015] Wettabihty evaluation created the Class [ B ] (1.6mm of wire sizes) solder ,nS propeity containing resin which contains a 
flux 3% weight by each solder composition, and used as the test piece what was cut in the shape of a ring so that the weight of the 
solder containing resin might be set to 300mg. After it placed the test piece on the oxidized copper plat e (30x30x0.3mm) and it 
carried for 30 seconds on the hot plate with a liquidus-line temperature of +50 degrees C, the rate of a breadth of JIS-Z-3 1 97 and 
6. 1 0. estimated it. In 90% or more of the rates of a breadth, ** and 79 - 70% considered as **, and 69% or less considered [ 0 
and 89 - 80% ] as x. 

[0016] All, the example 1 - the example 3 were able to have the good wettability, and melting temperature was also able to carry 
out [ wettability ] the considerable fall as compared with the conventional example so that cleai ly from Table 2. Moreover, 
although not clearly shown in an experimental result, the improvement of a mechanical propeity was also able to be aimed at by 
including Cu and Ag. 

[0017] The unleaded solder of this invention is fabricated and used for various gestalt, such as a rod, a wire, a ribbon, a pli form, 
and powder. Moreover, altliough the example 1 - the example 3 consist of four kinds of comjiiosition, Sn, Bi, Ag, and Cu, they 
may add Fe of a minute amount etc. in addition to this, and may manufacture unleaded solder. 
[0018] 

[Effect of the Invention] According to this invention, melting temperature can be made low and the good unleaded solder of a 
wettability and a mechanical property can be offered. 



[Translation done.] 
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(57)Abstract: 

PURPOSE: To obtain leadless solder having good wetting and mechanical characteristics by 
specifying the compsn. of solder, thereby lowering its melting temp. 

CONSTITUTION: This leadless solder consists of a compsn. consisting of 1.0 to 3.0wt.% Ag, 
0.5 to 2.0wt.% Cu, 1.0 to 10.0% Bi and all of the balance or the greater part Sn. The finer 
structures are formed and the mechanical strength is further improved by adding Cu to the 
essential component Sn added with Ag. The melting temp, is lowered and the thermal 
damage of parts and printed circuit boards is prevented by adding Bi to the essential 
component Sn added with Ag and Cu. As a result, the melting temp, is approximated as far 
as possible to the m.p. of Sn-Pb eutectic solder and the leadless solder having excellent 
wetting and mechanical characteristics is obtd. 
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